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Abstract 
Industrial Product-Service Systems (IPS²) are characterized through the customer individual configuration of product and service shares to 
fulfill customer needs. Thus, the ability to react on changing customer requirements is mandatory. There are common approaches which focus 
on the early stage of the IPS² development, thereby the implementation phase appears untended. In this article an approach for the flexible 
implementation of IPS² is presented, which considers the research of service-oriented architecture (SOA). Furthermore the prototypical 
realization in the area of micro production is described. The results described in this paper allow IPS² providers to react on changing 
requirements by flexible arranging of functionality in terms of services and IPS² network partners. 
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1. Introduction  
In order to strengthen the relationship between customer 
and provider, Industrial Product-Service Systems (IPS²) 
provide means of combining product and service shares in 
order to fulfill customer requirements in a most suitable and 
flexible manner.  
The integration of service shares into the automated 
operation of IPS², and thus, the resulting interaction of product 
and service shares is a central challenge for IPS² providers.  
The term service will be stressed in this context to 
introduce an approach for automating IPS² operation and 
enable the provider company to achieve transparency through 
describing its offerings as modular entities. With exact 
description of the goals of each service as well as the impact 
on the customer benefit, services become the building blocks 
of IPS² delivery. 
An introduction to IPS² and the particular importance of 
IPS² on micro production is presented in section 2. A proposed 
concept of modularizing functions specific to IPS² during 
operation in terms of services is described subsequently. An 
example of implementing such services in a micro production 
environment through software agents is given. The article 
concludes with a summary and an outlook on future progress 
and potential applications. 
2. Challenges in micro production technology 
The ever increasing trend of integrating more functionality 
into limited space leads to a steadily rising demand of micro-
scale systems. In a current study, it is estimated that the 
industry of micro system technology will experience an 
average annual growth in terms of turnover of 10.5 % [1]. 
Micro system technology can be considered as a key 
technology of the 21st century [2]. 
Micro production technology is an advancement of the 
conventional production technology in order to manufacture 
micro systems, parts or structures with dimensions ranging 
from one micron to one millimeter and a precision between 
0.1 μm and 10 μm. 
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manner (e.g. precision machining of certain material or 
measurements of parts with special metrology equipment).  
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